Abstract. Due to disjunct distribution and habitat specificity, boreo-montane species are particularly vulnerable to the declining in area and population size. Although great proportion of these species has been already included, certain number of rare species among them so far has not been protected by any national or international document. This paper reviews the distribution and conservation status of 13 rare boreo-montane taxa not covered by any act of protection yet. For each species, the IUCN threatened status in Serbia is given; on the basis of these estimates it is proposed for 10 of them to be included in further acts of protection.
INTRODUCTION
Human activities have been recognized in the recent decades as a key factor of threats to biodiversity, especially knowing that about 83% of the Earth's land surface has been under the anthropogenic influence (Sanderson et al. 2002) . Consequently, the number of species at extinction risk gets higher every year (Hughes et al. 1997; Chapin et al. 2000) . Loss of habitats presents the most important reason of biodiversity downfall (Balmford et al. 2005 ). This process is particularly strong in narrow distributed species. It is known that rare species occur statistically more often among species that are at the limit of their geographical range, and their proportion is particularly high among the disjunct distributed species, as arctic-alpine and boreo-montane (Kull et al. 2002) .
There are numerous definitions for rarity, mainly based on species geographical range, limited abundance or both parameters (Gaston 1997) . However, with mapping of species distribution on grid maps rarity can be quantified, considering that based on number of squares that particular species occupies, it can be designated as common or rare. According to Hodgson (1986) , who worked with 5 × 5 km grid maps, species that appear in less than 20% of squares can be regarded "restricted", those that occur in more than 5% are "uncommon", while as "rare" species are considered those that appear in less than 5% of grid squares.
Boreo-montane flora presents specific group of disjunctly distributed plant species, with the northern part of its range within the taiga region, while the southern part is mainly restricted to the mountains of central and southern Europe (Vukojičić et al. 2014) . Due to habitat specificity and their endangerment, the great number of boreo-montane species is protected by European and national legislation. According to Vukojičić et al. (2014) , 19% of the analyzed boreo-montane species are classified as threatened by the IUCN list (IUCN 2012a) and the European Red List (Bilz et al. 2011) , and as threatened or extinct by the Red Book of the Flora of Serbia (Stevanović 1999) . In addition, rare species analysis has shown that 84% or 52 analyzed boreo-montane species in Serbia are considered to be rare. However, although the significant part of this flora has been already protected by national and/or international documents, certain number of them remains unprotected. Namely, previous analyses (Vukojičić et al. 2014 ) showed that 13 rare boreo-montane species in Serbia have not been protected by any international lists (Bilz et al. 2011 , IUCN 2012a , the Red Data Book of Flora of Serbia 1 (Stevanović 1999) or national legislation (SGRS 2010 (SGRS -2011 , with no change even in the latest international lists (IUCN 2015) . This fact was the signal for the further investigation and estimation of the threatened status for those potentially endangered species that should result in some form of protection.
Material and methods
In this paper we analyzed distribution and threatened status for some boreo-montane species determined as rare in the territory of Serbia, but still not protected by any document (Vukojičić et al. 2014) . According to Hodgson (1986) species are considered to be rare if occur in less than 5% of the grid squares. The distribution data are based on recent field studies, on the analysis of herbarium specimens deposited at BEOU, BEO, HMMNH (Thiers 2015) and HMD (Herbarium Moesiacum Doljevacunregistered collection of Novica and Vladimir Randjelović), as well as on critically evaluated literature records. The used nomenclature follows the Plant List Database (2013). Each species distribution was presented on 10 km × 10 km grids based on the Universal Transverse Mercator projection (Lampinen 2001) . The investigated area is encompassed by UTM Grid Zone 34T. For estimation of the threatened status of analyzed species on the territory of Serbia, IUCN criteria and categories, version 3.1 (IUCN 2012b) were used. According to Vukojičić et al. (2014) thirteen rare species in Serbia so far have not been protected by any national document. Threatened status of these rare species estimated on the basis of IUCN criteria, indicate that 10 of them (included in CR, EN and VU categories) should be protected by national low. However, in our results conservation status of the species Botrychium matricariifolium is omitted considering that the results are consistent with those already obtained by Zlatković et al. (2009) . According to the current IUCN categorization (2012b), status of Botrychium matricariifolium is evaluated as Critically Endangered (CR), considering the estimation of its extent of occurrence (less than 100 km 2 ), and population with small number of individuals and with tendency of further declining (no subpopulation is estimated to contain more than 50 mature individuals and there are at least 90% of mature individuals in one subpopulation). This species appears only in one locality in Serbia (Mt Stara Planina), which also represents its southern borders in the distribution in Europe. Therefore it is considered to be facing an extremely high risk of extinction in the wild. However, despite the data given by Zlatković et al. (2009) explicitly indicate the need for protection, so far any measures have not been implemented.
RESULTS AND DISCUSSION

Allium schoenoprasum L. -Amaryllidaceae
Two species -Eriophorum vaginatum and Moneses uniflora are estimated as Endangered (EN), with estimated area of occupancy less than 500 km 2 and continuity of declining in area, extent and / or quality of habitat. According to literature data, Eriophorum vaginatum can be found in Mts Kopaonik, Stara Planina, Šar Planina and Prokletije in Serbia. However, data on the presence of E. vaginatum on Mts Kopaonik and Stara Planina have not been confirmed by recent investigations (Mišić et al. 1978 , Lakušić 1993 , and for Mt Prokletije are imprecise. In addition, in any of the reviewed herbarium collection (BEOU, BEO, HMMNH, and HMD) there is no material that would confirm the existence of E. vaginatum in these mountains. Only reliable findings are related to Rudoka on Mt Šar Planina (Horvat 1952 , Ranđelović et al. 1998 confirmed by corresponding herbarium material collected by Ranđelović and deposited in his private herbarium collection (HMD). Moneses uniflora, constituent of dark coniferous forests, is more frequent and can be found in Mts Kopaonik, Prokletije, Suva Planina, Šar Planina, Tara and Zlatibor.
The majority of the analyzed rare boreo-montane species (Allium schoenoprasum, Carex canescens, Carex panicea, Eriophorum angustifolium, Stellaria alsine, Vaccinium vitis-idaea, Orthilia secunda) is estimated as Vulnerable (VU) and therefore is considered to be facing high risk of extinction in wild. Most of these species are assessed as Vulnerable based on criterion B, i.e. geographic range characteristics.
Three species (Gymnocarpium dryopteris, Gymnocarpium robertianum and Vaccinium uliginosum) are listed as Least Concern (LC) since they do not meet criteria for critically endangered, endangered or vulnerable species.
Knowing the importance of habitat loss in biodiversity decreasing at local, regional and global scales (Dirzo & Raven 2003 , Balmford et al. 2005 , the main reason for the continuous declining of geographic range and population size and consequently disappearance of boreo-montane species is the endangerment of their habitats, i.e. fragmentation, degradation and loss of mires and coniferous and coniferous-deciduous forests. One of the significant causes of changes detected in wetlands nowadays, as well as in most of the mire systems in rest of the Europe (Bragg & Lindsay 2003) , are human activities related mainly to water regime disturbing. This primarily refers to the peat extraction, drainage, inappropriate agricultural practice and pollution as universal influence. It is important to be aware that decline in population size presents the form of time lag between habitat loss and species loss (Brooks et al. 1999) , and as decrease in number of mature individual is observed, immediate measures should be initiated by relevant institutions.
CONCLUSION
Conservation status of the 13 rare boreo-montane species in Serbia was analyzed: Allium schoenoprasum, Botrychium matricariifolium, Carex canescens, Carex panicea, Eriophorum angustifolium, Eriophorum vaginatum, Gymnocarpium dryopteris, Gymnocarpium robertianum, Moneses uniflora, Orthilia secunda, Stellaria uliginosa, Vaccinium uliginosum, Vaccinium vitis-idaea . From that list B. matricariifolium has already been proposed for protection as it was estimated as Critically Endangered (CR) species. It was found that two species (E. vaginatum and M. uniflora) are evaluated as Endangered (EN) and seven of them (A. schoenoprasum, C. canescens, C. panicea, E. angustifolium, O. secunda, S. uliginosa and V. vitis-idaea) are estimated as Vulnerable (VU). Three species (G. dryopteris, G. robertianum and V. uliginosum) are estimated as the Least Concern (LC).
The results obtained by our analyses, along with the fact that 39 rare boreo-montane species (75% of rare boreo-montane species in Serbia) have already been protected on different level, indicate the importance of determining of rarity status in protection process. It should be mentioned the huge suitability of these analyses, since they are much faster and less demanding in comparison with IUCN criteria implementation. Therefore, we hope this will make rarity analysis as routine procedure in determining the need for protection of particular species.
